INTRODUCTION
Several recent reports (Plotka, Erb, Callahan & Gomes, 1967;  Schomberg, Coudert & Short, 1967; Gupta & Pope, 1968) have indicated a correlation between peripheral plasma progesterone levels and corpus luteum function in the cow during the oestrous cycle. Such studies were difficult before the advent of gas-liquid chromatography (GLC) and double isotope derivative methods because of the large volume of bovine plasma (400 to 500 ml) required for analysis by u.v. spectrophotometry. The need to monitor progesterone levels daily in the peripheral blood of pregnant cows in the immediate pre-partum period led to the adaptation of a technique (van der Molen & Groen, 1965) which utilized GLC of a chloroacetate derivative of progesterone ; this allowed progesterone to be determined in 20 ml of peripheral plasma regardless of the stage of pregnancy or oestrous cycle. This approach has allowed a daily study of corpus luteum (cl) function to be made in individual cyclic cows based on levels of progesterone in peripheral plasma. Preliminary results using this technique in the cow have been reported (Stabenfeldt, Ewing & McDonald, 1966; Stabenfeldt, 1968b GLC of the chloroacetate derivative of progesterone was done with a BarberColman gas Chromatograph (Selecta series 5000) equipped with an electron capture detector (Model 5120, tritium foil). Standard curves for 20^-hydroxypregn-4-en-3-one chloroacetate and testosterone chloroacetate were determined each day of data collection. The requirement that the standard curves be linear as well as pass through zero of the abscissa and ordinate was adhered to very rigidly. Since the collection of this data, the replacement of tritium with 63Ni has allowed longer intervals between cleaning of the detector and thus has increased considerably the number of samples that can be analysed by the gas Chromatograph each month.
A Fortran IV computer programme was used for simplified handling of the data (Stabenfeldt, 1968a) .
Identification of progesterone was demonstrated by the establishment of a constant specific activity of 20/?-hydroxypregn-4-en-3-one chloroacetate following development in five different TLC systems. The molecular weight of the compound was determined as 392 (theoretical, 392) by the use of a mass spectrometer-gas Chromatograph (Stabenfeldt et al., 1969 Gupta & Pope (1968) found a cyclic pattern of progester¬ one in the non-pregnant cow; 7-5 to 10-0 ng/ml were found during the luteal phase while 1 to 2 ng/ml were observed for a 4-to 6-day period around the time of ovulation. Earlier, Short (1957 Short ( , 1961 found 4-0 ng progesterone/ml 24 hr before ovulation in one cow and 3-8 and 9-4 ng/ml in two other animals during the luteal phase of the cycle. McCracken (1963) observed an average of 9-6 and 8-8 ng/ml plasma on Day 12 in two cows for two consecutive cycles. The luteal phase levels found in this study are in agreement (6-6 ng/ml average; Days 13 to 17). The average levels found at oestrus ±3 days (0-4 ng/ml) are lower than those previously reported. Dobrowolski Plotka et al. (1967) were much higher than those found in the current study during the follicular phase ( 10 ng versus 0-4 ng/ml plasma) ; peak luteal levels were about four times higher (25 ng versus 6-6 ng/ml plasma). One (Woolever, 1963) were only slightly higher than those determined by the 20/?-hydroxypregn-4-en-3-one chloroacetate derivative method (van der Molen & Groen, 1965) and the competitive protein-binding radio-assay method (Neill, Johansson, Datta & Knobil, 1967) , the follicular phase levels of Woolever (1963) were four times higher. These follicular phase levels were later acknowledged to be due to unrecognized high blank values (Woolever, 1965) . High blank values may partially explain the discrepancy between the progesterone data reported herein and those of Plotka et al. (1967) .
The follicular phase levels reported here for the cow (0-4 ng/ml plasma) are similar to those reported by van Gomes et al. (1963) and Mares et al. (1962) , it appears from the data recorded in this study that cl may be able to maintain high levels of pro¬ gesterone in the blood even though the concentration of hormone in the organ is declining. Staples & Hansel (1961) reported data that show a base level of 100^g of luteal progesterone may be sufficient for embryo maintenance in heifers although levels two to three times greater have been observed more commonly in normal animals. These observations raise the question of the validity of using hormone concentration in endocrine glands as an absolute indicator of physiological activity. Nalbandov (1966) , as well as others, has strongly emphasized the inadequacy of pituitary assays without examination of peripheral or subdural plasma hormone levels. It may be that high cl pro¬ gesterone content is not an absolute requirement for maintaining plasma levels.
It appears that cows vary considerably as to the time required for follicular development following regression of the cl. This variation may be one reason for
